Long duration oesophageal pH recordings were performed on 42 mechanically ventilated and parenterally fed preterm infants for a mean (SD) of 94 (28) hours. Their mean (SD) gestational age was 31-5 (2.6) weeks and birth weight 1514 (448) g. Their mean postnatal age was 19 (10) hours at the onset of pH recording, which was performed with the babies supine. The mean hourly values for the total number of episodes of gastro-oesophageal reflux (GOR) was 2-3 (2.7), for acid GOR 1-2 (1-4), and for acid GOR longer than 5 minutes 0-08 (0.09). The time the pH was >4 (the reflux index) was 3-5 (3-3)% and the mean airway pressure was 6-6 (5.1) cm H20. Fifteen infants had a reflux index above 5%. GOR patterns were not significantly correlated to birth weight, gestational age, postconceptional age, ventilatory patterns, and duration of mechanical ventilation. We concluded that the reproducibility of the reflux index was low because the median of the absolute differences was 1% when two consecutive 12 hour periods were compared and reached 2-5% when the two periods were separated by 96 hours.
Endotracheal aspiration of pharyngeal' or gastric contents2 is a frequent event in mechanically ventilated newborn infants. A role for this phenomenon in the pathogenesis of bronchopulmonary dysplasia has been strongly suggested but still remains under investigation.3 A high incidence in gastro-oesophageal reflux (GOR) has been demonstrated in ventilated adult patients4 but limited data have failed to show similar findings in nine mechanically ventilated preterm infants.5 Therefore, the purpose of this prospective study was to assess the patterns of prolonged oesophageal pH recordings in mechanically ventilated preterm infants. Infants were nursed in the supine position and routine care included pulmonary physiotherapy, mucus aspiration from the endotracheal tube, blood sampling, nappy changes, and setting of intravenous peripheral infusions. All these procedures were recorded because routine care is associated with significant increases in the amount of GOR.s 7 The oesophageal pH was recorded using a glass microelectrode (Microelectrode Inc MI 508, with a 1 2 mm outer diameter) as previously described.8 lIriefly, the pH probe was calibrated with two standard buffered solutions (pH 7 0 and 1-68). The electrode was introduced through the nose and its distal end was placed into the stomach as indicated by a fall in pH values (<4). The probe was gently withdrawn and a sudden pH increase indicated the oesophageal positioning of the probe. Thus the distal end of the probe was placed 2 to 3 cm above the lower oesophageal sphincter. The pH probe placement was confirmed by a daily chest radiograph and the probe was also calibrated each day. A skin electrocardiographic electrode was used as a reference electrode. Both electrodes were connected to a pH meter (Beckman 3500) through a patient isolation unit. The electrical signal was proportional to the pH and was fed into a strip chart recorder (Linear 1201, 4 minutes/cm, calibration: 1 pH unit/20 mm).
Patients and methods
Taking into account the possibility of 'nonacid' reflux we computed all GOR defined as a fall in pH of more than one unit, irrespective of whether or not the pH fell below 48 9 Acid GOR corresponded to a pH fall below 4 0 during for at least 15 seconds.7 8 The following parameters were measured for acid GOR: the number of episodes/hour, number of episodes of GOR longer than 5 minutes/hour, and the percentage time at pH below 4 (reflux index).
A first oesophageal pH recording was started as soon as possible after the onset of mechanical ventilation. This monitoring lasted 120 hours in fasted and mechanically ventilated infants and enteral feedings or weaning from the ventilator ended the recording. No infants received sedation, muscle relaxants, or xanthine derivatives during this oesophageal pH recording. One infant died on the second day and the 41 remaining infants needed ventilatory support for 15 (15 5 ) days (range 2 5-58 days).
A second oesophageal pH recording was performed during 24 hours after weaning from the ventilator at a time when patients were asymptomatic, enterally fed, and did not receive any drug. Thirty of the 42 patients fulfilled these criteria.
Clinical management was constantly assumed by doctors not involved in the study.
STATISTICAL METHODS
Values were expressed as mean (SD) either for the total duration of the recordings or for each successive 12 hour period of the first recording. Additionally, 10th, 50th, and 90th centiles were calculated for GOR patterns.
The long duration of the first oesophageal pH recording allowed an assessment of the reproducibility of the results for total number of episodes of GOR and acid GOR and reflux index, the later variable being regarded as particularly informative in neonates as it is in older children and adults.'0 Each 12 hour period was compared with all the following periods for the three The mean hourly values obtained for the total number of episodes of GOR was 2-3 (2-7) (range 0-129), for acid GOR 1-2 (1-4) (range 0-7), and for acid GOR longer than 5 minutes 0-08 (0-09) (range 0-0-4). The reflux index was 3-5 (3 3)% (range 0-12 1) and the mean airway pressure 6-6 (5-1) cm H20. Fifteen infants had a mean hourly value for reflux index above 5% (range 5-1-12-2). The distribution of underlying pulmonary diseases was not significantly different in infants with low or high reflux index: delayed fetal lung absorption 11/8, hyaline membrane disease 6/3, pulmonary bacterial infection 2/0, meconium aspiration syndrome 3/2, pulmonary hypertension 0/1, and central hypoventilation 4/2. At the time of the second oesophageal pH monitoring the means for postnatal age, postconceptional age, and weight were respectively 38-4 (2-4) days, 6-9 (3) weeks, and 2323 (454) g. At the time of the first recording these 30 patients presented with GOR patterns similar to the whole population (table 3) .
Taking into account that intragastric pH is buffered by enteral feedings in the early postprandial period (that is, the first two hours after a meal),8 the first pH recording (without any concomitant enteral feeding) was compared with the late postprandial period of the second pH recording. The first recording presented with an increase in the total number of episodes of GOR without any difference in the number of episodes of acid GOR and a decrease in the reflux index (table 3) . Reflux index values of the first recording positively correlate with values during the late postprandial period of the second pH monitoring (r=0-430, p=0 02).
Oesophageal pH recordings did not cause any side effects.
Discussion
This study clearly highlights that the first five days of life were associated with a reflux index above 5% in 36% of mechanically ventilated preterm infants when they were fasting and in the supine position. A reflux index above 5% was rarely found in two previous studies conducted in mechanically ventilated preterm infants: in three of 18 infants in the supine position'2 and one of nine infants in the prone, right lateral, and left lateral position.5 In one study the mean for the number of episodes of acid GOR and reflux index appeared lower than in our patients: 0-51 (0-11) compared with 1[2 (1-4)/hour and 2-3 (0-6) compared with 3-5 (3 3)%. 5 We confirmed the study of Newell et al that the amount of reflux did not correlate with postconceptional age.5 Nevertheless, comparisons with previous studies are of limited value because either pH recordings were of short duration'2 or infants received hourly milk feedings.5 Milk feeding buffers intragastric pH and thus appreciably reduces acid GOR during the 120 minute postprandial period.8 13 By contrast, the supine position may have favoured GOR in our patients as has been previously demonstrated in mechanically ventilated preterm infants. '2 Reproducibility of 24 hour oesophageal pH studies have been recently questioned beyond the neonatal period. Vandenplas 
